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EDITORIAL 
Fuzzy set theory has been around for more than 20 years now, and, under the seminal impetus 
and guidance of L. A. Zadeh, has gained widespread interest in a variety of fields ranging from 
mathematics to engineering. The theoretical underpinnings of the fuzzy set approach are growing; 
more and more works dealing with foundations, links with probability, are being published. A 
body of mathematical tools and results are now available for fuzzy set aggregation, fuzzy number 
processing, fuzzy relational equations etc. A recent collection of papers focusing on mathematical 
aspects of fuzzy set theory is the book edited by Di Nola and Ventre Cl]. 
In area of applications, there has been considerable interest in fuzzy logic in the field of knowledge 
engineering, especially for expert systems, data bases [3-53 and the control of industrial processes 
[6]. See also the special issue published in Information Sciences [7] for tutorial papers on these 
topics, as well as reflections and surveys on mathematical topics. 
The present special issue focuses on two closely related topics, data analysis and fuzzy numbers. 
Indeed fuzzy set and possibility theory offer a natural framework for the modeling of imprecise or 
ill-defined data, under assumptions which differ from those underlying probabilistic models. For 
instance the calculus of fuzzy numbers extends the rules of interval analysis for the propagation of 
rounding errors. 
The first contribution by Rapoport et al. deals with the synthesis of subjective data, for the 
derivation of membership functions. The merits of this paper lie partly in the attempt to relate the 
question of membership function elicitation to similar problems in decision theory (e.g. utility 
elicitation), in the framework of classical measurement theories and techniques. The next three 
contributions are more related to problems of structuring a set of numerical precise or imprecise 
data. Bandemer develops a fuzzy counterpart to regression analysis methods accounting for 
imprecision of observations. Fuzzy relations are derived either directly, or via families of 
parametrized functions. Pedrycz solves an identification problem in terms of fuzzy relational 
equations from input/output fuzzy sets. Some structuring techniques based on clustering are 
introduced to improve the results. Bezdek and Hathaway propose an approach for the classification 
of objects when information about pairwise relationship between these objects is available; their 
method includes the case when the derived clusters can be fuzzy sets, and can thus be used for 
deriving membership functions. 
The second part of this issue starts with a contribution by Yager, in which the cardinality of 
fuzzy sets is described not as usually by means of a fuzzy integer but by a special kind of subset 
of membership values equipped with a count function. Wierzchon gives a tutorial on the use of 
fuzzy numbers in optimization, and especially linear programming. This paper emphasizes two 
merits of fuzzy set theory: it provides at the same time a methodology for thinking about problems 
and modeling them, and efficient, simple techniques for solving them. This idea is illustrated by 
the next contribution by Dubois, which discusses the potential of fuzzy linear programming and 
fuzzy numbers in the problem of tuning the cutting conditions of machine-tools under several 
objectives. The paper by McAllister is an application to the modeling of ecological systems; it 
demonstrates how fuzzy set theory helps changing qualitative behavior requirements into soft 
quantitative relationships. Lastly, the bibliographical note by Brown and Yao indicates the current 
impact of fuzzy set theory in civil engineering applications. 
For those interested in delving further into the fast developing area of fuzzy set theory recent 
books by Dubois and Prade [2], Zimmermann [S] and Kandel [9] provide good starting points. 
We wish to extend our appreciation to Dr Avula for his kind invitation to guest-edit this special 
issue, which, hopefully, will contribute to the recognition of fuzzy set theory. 
D. DUBOIS 
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